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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
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1 ,4-1 3 as originally filed 

2,3 as received on 20/07/2001 with letter of 17/07/2001 

Claims, No.: 

9-17 as originally filed 

1-8,18-50 as received on 20/07/2001 with letter of 17/07/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-50 




No: 


Claims 


none 


Inventive step (IS) 


Yes: 


Claims 


1-50 




No: 


Claims 


none 


Industrial applicability (IA) 


Yes: 


Claims 


1-50 




No: 


Claims 


none 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item I 

Basis of the report 

The examination is being carried out on the following application documents: 
Text for the Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IT IE LI LU MC NL PT SE 
Description, pages: 



1,4-13 as originally filed 

2,3 as received on 20/07/2001 with letter of 1 7/07/2001 

Claims, No.: 

9-17 as originally filed 

1-8,18-50 as received on 20/07/2001 with letter of 17/07/2001 

Drawings, sheets: 

1/7-7/7 as originally filed 



1 . Reference is made to the following documents: 

D1 : US-A-5 164 678 (BOKSBERGER HANS ULRICH ET AL) 17 November 
1992 

D2: EP-A-0 896 426 (FRANCE TELECOM SA) 1 0 February 1 999 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

2. Novelty and inventiveness of the claims. 

The application is directed to distortion cancelling and discloses methods and 
means for cancelling the distortion of a device having a nonlinear transfer 
function. According to the disclosure, a lineariser receives an input signal and 
splits it up into its constituent frequencies or frequency bands; a gain or amplitude 
adjustment is performed on each of the frequency signals or bands, selecting, in 
response to the amplitude of the respective input signals, one coefficient from a 
predefined or adaptively generated set of coefficients for use in the adjustments; 
finally, the adjusted signals are recombined to form an output signal from the 
lineariser. 

If such a lineariser is connected in series with a nonlinear device, the distortion of 
this device may be reduced by the lineariser such that the overall transfer function 
becomes more linear. 

Single independent device claim 1 requires that the linearizer process the input 
(raw) signal using data selected in response to the amplitude and frequency 
content of the input signal. 

This is novel and inventive over the prior art at hand, for the following reasons: 

Known predistorters operate according to similar principles as those claimed, with 
the essential difference that they are not responsive to the frequency/amplitude 
content of the input signal; the entire signal is treated equally over its bandwidth, 
for example according to a predetermined lookup table indexed by the magnitude 
of the input signal. 

D1 , US-A-5 164 678, is an example of such a digital predistorter. Once the 
polynomial factors K (see D1 , fig. 1) corresponding to the nonlinearity of the 
amplifier 2 have been determined in Ident Processor 3, the predistorter 1 operates 
on fixed, or periodically updated coefficients which do not change dynamically in 
response to the input signal 
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Known equalizers or tone controls may split up the input signal into frequency 
bands, but do not process the input signal in response to any property of it, ie, 
they merely multiply the signals in each frequency band with a predetermined 
factor. 

The ubiquitous Dolby NR and DBX systems split up the input signal into frequency 
bands and perform amplitude adjustments that are nonlinear. The purpose, 
however, is not to reduce distortion, but to increase the dynamic range or SNR of 
a device. This is done by dynamically compressing the input signal of the device 
and reversing the operation on its output. 

Further, these systems essentially do not contain storage means holding data, but 
operate by means of nonlinear analog elements. Although such a system could be 
seen as an analog version of the predistorter of claim 1, it cannot fairly be argued 
that the skilled man would, in an obvious manner, adopt such a noise reduction 
system to perform a predistortion function, and in the process transform it to the 
digital domain. 

D2, EP-A-0 896 426, discloses a method for simulating nonlinear amplifiers. The 
amplifier is simulated by splitting up its input into frequency bands which are 
nonlinearly treated in response to the respective amplitudes. However, the 
apparatus is not a lineariser; it is a software program designed to simulate a 
response; it is not considered obvious that, or how, such a simulator could be 
adapted and its function reversed to realize a predistortion function. 

Single independent device claim 1 and its dependent claims 2-26, and single 
independent method claim 27 corresponding to claim 1 and its dependent claims 
28-50 therefore meet the requirements of the PCT with respect to novelty and 
inventiveness, Art. 33(2) and (3) PCT. 

3. The application meets the requirements of the PCT with respect to industrial 
applicability, Art. 33(4) PCT, because the subject matter of claims 1-50 can be 
made or used in industry. 
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Re Item VII 

Certain defects in the international application 

4. The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

5. No prior art has been mentioned nor has any document been cited in the 
description. Only in a short passage on page 8, end of 1st paragraph, does there 
seem to be prior art involved. This in contrast with Rule 5.1 (a)(ii) PCT which 
requires that some background art be included for understanding the application's 
contribution to the art. 
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According to one aspect, the invention provides a lineariser for reducing distortion of an 
output signal of signal handling means by processing a raw signal with data selected from 
storage means on the basis of amplitude and frequency information of the raw signal. A 
lineariser of this type is versatile in that it can linearise, i.e. reduce distortion of, a signal 
which has experienced a distortion which varies with both amplitude and frequency. In 
addition, it is possible to adapt the data in the storage means so that the distortion reduction 
processing can be adapted to changes in the distortion. 

The raw signal may be an input signal to the signal handling means. In this case, the 
lineariser functions as a predistorter which linearises the output of the signal handling 
means. Alternatively, the raw signal may be the output of the signal handling means. In 
this case, the lineariser functions as a post distorter of the output signal emerging from the 
signal handling means. 

Preferably, the storage means comprises a group of look-up tables, -each look-up table 
corresponding to a component of the raw signal having a different frequency or band of 
frequencies. Each of the look-up tables comprises a table of coefficients, each coefficient 
being associated with a value of the amplitude of the component of the table. 
Advantageously, coefficients can be interpolated for amplitude or frequency values which 
do not have an associated coefficient in the group of look-up tables. 

In a preferred embodiment, the lineariser comprises dividing means for dividing the raw 
signal into a number of components having different frequencies or bands of frequencies. 
The components of the raw signal may then undergo distortion reduction processing 
separately. The dividing means can comprise a group of filters, each filter transmitting a 
different component of the raw signal. Alternatively, the dividing means can comprise 
means for transforming the raw signal from the time domain to the frequency domain to 
produce a spectrum of the amplitude of the raw signal against frequency. In a preferred 
embodiment, the transforming means calculates a Fourier transform of the raw signal. 

The lineariser may also comprise means for combining components of the raw signal. In 
one embodiment, the combining means adds the components together. In another 
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embodiment, the components are assembled into a frequency spectrum which is 
transformed to the time domain, preferably using an inverse Fourier transform technique. 

Another advantage of the lineariser is that the data in the storage means may be altered to 
adapt distortion reduction processing to changes in the distortion. Preferably, therefore, 
the lineariser comprises means for adapting the data in the storage means to compensate for 
changes in the distortion characteristics of the signal handling means. Advantageously, the 
adapting means comprises means for monitoring feedback from the output of the signal 
handling means. 

The lineariser can be used in conjunction with various kinds of distorting signal handling 
means, for example an amplifier and/or frequency converter. Their lineariser can be used 
on, or as part of, a transmitter which includes the distorting signal handling means. 

According to a second aspect, the invention provides a method of reducing distortion of an 
output signal of signal handling means, said method comprising the steps of selecting data 
from storage means, on the basis of amplitude and frequency information about a raw 
signal, and using the data in distortion reduction processing of the raw signal. 

The above method may be used to reduce distortion of an output signal of signal handling 
means in a transmitter, so that the output of the transmitter is linearised. 

Certain embodiments of the invention will now be described, by way of example only, and 
with reference to the accompanying figures, in which: 

Figure 1 is a block diagram of a digital transmitter; 

Figure 2 is a block diagram of a filter based three dimensional look-up table predistorter; 
Figure 3 illustrates a three dimensional look-up table; 
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Claims 

1. A lineariser for reducing distortion of an output signal of signal handling means, by 
processing a raw signal with data selected from storage means on the basis of amplitude 
and frequency information of the raw signal. 

2. A lineariser according to claim 1, wherein the data comprises coefficients and the 
distortion reduction processing comprises modification of the raw signal using the 
coefficients. 

3. A lineariser according to claim 2, wherein the modification to the raw signal comprises 
multiplication of coefficients with amplitude values of the raw signal. 

4. A lineariser according to any preceding claim, wherein the storage means comprises a 
group of look-up tables, each table corresponding to a component of the raw signal 
having a different frequency or band of frequencies, and each table comprising a table 
of coefficients, each coefficient associated with a value of the amplitude of the 
component of the table. 

5. A lineariser according to claim 4, further comprising means for retrieving coefficients 
from the group of look-up tables on the basis of amplitude values of and frequency 
information about components of the raw signal. 

6. A lineariser according to claim 5, wherein coefficients are interpolated for amplitude 
and/or frequency values which do not have an associated coefficient in the group of 
look-up tables. 

7. A lineariser according to any preceding claim, further comprising means for dividing 
the raw signal into a number components having different frequencies or bands of 
frequencies. 

8. A lineariser according to claim 7, wherein the dividing means comprises a group of 
filters, each transmitting a different component of the raw signal. 
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18. A iineariser according to any preceding claim, further comprising means for adapting 
the data in the storage means to compensate for changes in the distortion characteristics 
of the signal handling means. 

19. A Iineariser according to claim 18, wherein the adapting means comprises means for 
monitoring feedback from the output of the signal handling means. 

20. A Iineariser according to claim 19, wherein the adapting means supplies components of 
the feedback and corresponding components of the raw signal to a divider which 
produces signals which are used to adapt the data in the storage means. 

21. A Iineariser according to any preceding claim, wherein the signal handling means 
comprises amplifying means and/or frequency converting means. 

22. A Iineariser according to any preceding claim, wherein the raw signal is an input signal 
to the signal handling means. 

23. A Iineariser according to any one of claims I to 21, wherein the raw signal is an output 
signal from the signal handling means. 

24. Signal handling apparatus comprising signal handling means which distorts signals, and 
a Iineariser according to any preceding claim. 

25. Transmitting apparatus comprising signal handling apparatus according to claim 24 and 
antenna means for transmitting the output signal of the signal handling means. 

26. A base station or a mobile unit comprising the transmitting apparatus of claim 25. 

27. A Iineariser or a transmitter substantially as herein described with reference to the 
accompanying drawings. 
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28. A method of reducing distortion of an output signal of signal handling means, said 
method comprising the steps of selecting data from storage means on the basis of 
amplitude and frequency information about a raw signal, and using the data in 
distortion reduction processing of the raw signal. 

29. A method according to claim 28, wherein the data comprises coefficients and the 
distortion reduction processing comprises modification of the raw signal using the 

- coefficients. 

30. A method according to claim 29, wherein the modification to the raw signal comprises 
multiplication of coefficients with amplitude values of the raw signal. 

31. A method according to any one of claims 28 to 30, wherein the storage means 
comprises a group of look-up tables, each table corresponding to a component of the 
raw signal having a different frequency or band of frequencies, and each table 
comprising a table of coefficients, each coefficient associated with a value of the 
amplitude of the component of the table. 

32. A method according to claim 31, further comprising the step of retrieving coefficients 
from the group of look-up tables on the basis of amplitude values of and frequency 
information about components of the raw signal. 

33. A method according to claim 32, comprising the step of interpolating coefficients for 
amplitude and/or frequency values which do not have an associated coefficient in the 
group of look-up tables. 

34. A method according to any one of claims 28 to 33, further comprising the step of 
dividing the raw signal into a number components having different frequencies or 
bands of frequencies. 
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35. A method according to claim 34, wherein the dividing step comprises the step of 
filtering the raw signal using a group of filters, each transmitting a different component 
of the raw signal. 

36. A method according to claim 34, wherein the dividing steps comprises the step of 
transforming the raw signal from the time domain to the frequency domain to produce a 
spectrum of the amplitude of the raw signal against frequency. 

37. A method according to claim 36, wherein the dividing steps comprises calculating a 
Fourier transform of the raw signal. 

38. A method according to claim 36 or 37, further comprising the step of segmenting the 
spectrum into components each having a different frequency or band of frequency. 

39. A method according to any one of claims 28 to 38, further comprising the step of 
combining components of the raw signal having different frequencies or bands of 
frequencies to form a reassembled signal. 

40. A method according to claim 39 when not dependent on any of claims 36 to 38, 
wherein the combining step comprises summing components of the raw signal. 

41. A method according to claim 39 when not dependent on claim 35, wherein the 
combining step comprises reassembling components together to form a reassembled 
spectrum. 

42. A method according to claim 4 1 , further comprising the step of transforming the 
reassembled spectrum from the frequency domain to the time domain to create the 
reassembled signal. 

43. A method according to claim 42, wherein the reassembled spectrum is transformed 
using an inverse Fourier transform technique. 
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44. A method according to any one of claims 39 to 43, wherein the reassembled signal is 
the raw signal which has undergone distortion reduction processing. 

45. A method according to any one of claims 28 to 44, further comprising the step of 
adapting the data in the storage means to compensate for changes in the distortion 
characteristics of the signal handling means. - 

46. A method according to claim 45, wherein the adapting step comprises the step of 
monitoring feedback from the output of the signal handling means. 

47. A method according to claim 46, wherein the adapting step comprises supplying 
components of the feedback and corresponding components of the raw signal to a 
divider, and performing a dividing operation using the components to produce signals 
for adapting data in the storage means. 

48. A method according to any one of claims 28 to 47, wherein the signal handling means 
comprises amplifying means and/or frequency converting means. 

49. A method according to any one of claims 28 to 48, wherein the raw signal is an input 
signal to the signal handling means. 

50. A method according to any one of claims 28 to 48, wherein the raw signal is an output 
signal from the signal handling means. 

51. A method of transmitting a signal comprising the steps of providing a signal for 
transmission, processing the signal using signal handling means to produce an output 
signal, reducing distortion of the output signal using the method of any one of claims 
28 to 50, and transmitting the distortion-reduced output signal from antenna means. 

52. A method of reducing distortion of an output signal of signal handling means, the 
method being substantially as herein described with reference to the accompanying 
drawings. 
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